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Until now, various models were proposed for the theory of brain. All of these theories have to describe the mechanism of memory and retrieval. The quantum field theory of brain was first established by Umezawa et al. [1, 2, 3] , and was developed by several groups [4, 5] . In the theory of Umezawa, he introduced a model Hamiltonian of brain. The model Hamiltonian ( so called Takahashi-Umezawa Hamiltonian ) has a symmetry, for instance, SU(2) symmetry, and the symmetry is spontaneously broken. Umezawa speculated that the generation of the Nambu-Goldstone ( NG ) mode in brain corresponds to a memory-storage, while an excitation of the NG mode is a recalling of the memory. He constructed the model by two dynamical degrees of freedom: one is spin ( they called it corticon ), and other is photon ( they called it stuarton ). 
where, F µν = ∂ µ A ν − ∂ ν A µ and G is the coupling constant of the interaction of S and A. In Eq. (1), we wrote the electric dipole field as a spin variable S. Thus, after integrating out the electromagnetic field by using the photon propagator, we yield the Heisenberg Hamiltonian of the spin system:
Here, i and j running the number of the electric dipoles in brain, and m ph is the photon mass generated by a possible charge shielding effect. J is given by the photon propagator, and the photon propagator should include not only the charge shielding effect but also other possible environmental effects in brain. Here we negrect the energy dependence of the photon propagator, and J depends only on the spatial coordinates x i and x j .
Therefore, based on our discussion given above, we regard brain is a kind of spin system and the NG boson of brain is interpreted as a magnon. Here we would like to make an argument that, the dynamics in brain should be described by the theory of magnetism, especially by the theory of quantum spin system. After we obtain this viewpoint, we can employ various powerful methods in condensed matter physics to study brain. When the spin system is under a broken-symmetry phase, the system stores a memory, and the excitation of a magnon mode is the recalling of the memory. For example, the thermodynamics of brain can also be studied by the method of the spin system. The effect of the thermal noise can is very important for understanding the mechanism of memorization and recalling [5] . The effect can also easily be included in our spin Hamiltonian.
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